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Extended Abstract:

In this article we introduce the COT-SEWing (Complex Knowledge Base Tools for Natural
Language Communication with the Semantic Web) project. The purpose of the project is to
develop a complex base of tools which will remove some of the typical barriers present in
communication between human user and computer within the scope of internet access. Our
contribution will include methods, algorithms, tools and techniques which will improve the
quality of user's experience during web usage, namely:

voice communication including the making of inquiries in natural language,

tools for automatic creation of semantic description of utterances in limited domains,
means for web page and document filtration,

methods for automatic annotation and summarization of large documents and
document collections,

e and others

Voice communication including the making of inquiries in natural language

The LASER (LICS Automatic Speech Extraction/Recognition) recognizer is currently being
developed by the Laboratory of Intelligent Information Systems (LICS), University of West
Bohemia and will be used to transform the queries and commands spoken in natural language.
Since it is not yet possible to recognize general speech (the best recognizers today can deal
with dictionaries having about 200 thousand words which is not enough for inflectional
languages like Czech) the biggest challenge is how to model the limited domain of internet
queries.

To define the domain means to find (and model) a subset of all the possible sentences in the
language that are sufficient to cover all commands and inquiries the user can make up. One
possibility supported by our recognizer is the usage of context free grammars, but the
disadvantage is that the grammars have to be made by hand. Another solution is to use



stochastic language models which can learn the syntax of the language from a set of training
examples. Where to find the training data is a question for further research.

Tools for automatic creation of semantic description of utterances in limited domains

The first task within the building tools for automatic creation of semantic description in
limited domains is determination of the goal domains and corpora preparation. We have
decided to elaborate on domains, in which the answer to a simple question can be easily found
in web pages (like weather forecast). Building a corpus is a long-lasting and time-consuming
process demanding a large number of participants. There is also a need to map the target
group of possible users of the whole system and to find their way of web questioning. We
have collected about 27.000 questions in ten domains. The corpus has been built by
approximately 450 people (half of them were students, half of them their relatives, friends
etc.)

The corpus of typical user utterances has to be annotated. The process of annotation is the
process of assigning the meaning to each utterance. The meaning is assigned by a team of
human annotators. The meaning of a sentence is represented in a suitable meaning
representation. Hence, one step is to propose the suitable representation of the meaning. When
the corpus is annotated (at least partially) then a computer algorithm has to be proposed to
learn the rules of semantic analysis automatically. The result of this stage of the COT-
SEWing project is the algorithm that is capable of automatic semantic analysis. Such an
algorithm automatically assigns the meaning to an input utterance.

Means for web page and document filtration

Internet is an immense resource of data. There are billions of documents in various formats —
text, image, audio, video, etc. Many of these documents represent useful knowledge that must
be extracted out of them first. This extraction (mining) is the subject of a scientific field called
Web mining. Recent advances in Web mining have concentrated on content, structure, and
usage mining. Both content and structure mining techniques may help us distinguish between
relevant and irrelevant Web documents. The former by categorizing into on-topic and off-
topic documents, the latter by determining important (authoritative) documents via analysis of
their relations to other documents. Of course, the heterogeneous and decentralized nature of
the Web causes many useless, harmful or even criminal Web pages to appear. Web mining
may also be applied to their detection and elimination.

Methods for automatic annotation and summarization of large documents and
document collections

User's experience during web usage can be largely improved by text summarization. Sending
a short summary instead of a list of documents as a result of a query would make the web
really semantic. We plan to focus on both single- and multi-document summarization in
multiple languages. Firstly, we plan to prepare testing corpora. For English we are going to
use a standard DUC corpus, for Czech a new summarization corpus will be prepared. Our
summarization approach will be based on latent semantic analysis and anaphora resolution
[4]. The summaries will be then used by our multilingual searching and extraction system
(MUSE) [5] both for better user orientation in retrieved documents and for speeding up the
searching process when summaries are indexed for searching.
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